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PURPOSE: To prevent the abrupt temperature rising of 
a battery and enhance safety by making a positive 
electrode equipotential exposed metal part and a 
negative electrode equipotential exposed metal part m 
which an active material layer is not formed in opposite 
to each other over the length of one round or more, 
CONSTITUTION: A positive electrode 3 constituting a 
wound and laminated positive electrode assembly has a 
part in which a positive electrode active material layer 2 
is formed in the surface of positive electrode metal foil 1 
and an equipotential exposed metal part in which the 
layer 2 is not formed, Similarly, a negative electrode 6 
has a part in which a negative electrode active material 
layer 5 is formed in the surface of negative electrode 
metal foil 4 and an equipotential exposed metal part in 
which the layer 5 is not formed. The equipotential 
exposed metal parts of the positive electrode 3 and the 
negative electrode 6 are positioned in opposite to each 




other through a separator 7 over the length of one round 

or more. Thereby, even in the unusual situation, the abrupt temperature rising of a battery can 
be prevented by the internal short-circuiting between the metals having a small electric 
resistance. 
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|Bi-6*fK£*KA«fB (b-3) atMfrfrlc.fcoTK 
««i&W«&*f6 (b-3) S:d*ft< fct^w/iffi^l 

g ^ i ^ tMIS (b- 
4) ^i&ftS-i^ffiUN 

[0 0 13] ^^W^^Tii. _tliiA1B*«6a*a& 

s^s^es (b»2) £«s*^«a£*»# 

Cc) . ftS»ftlI (b-3) o>'Jrte< hhfrffi 

(Dm^&mmft U) . *s*m#A«« a -4) ^> « 

^S^JS^ (b-3) ^t^X^IMtlM (e) , 

&t*Ptfikfe*l?§ (b-l) , (b- 
3) XttftCftSfr&Mtt (b-4) ^rtJMB«B2M«* 

3it5S4«St*»» (f) , Wiltt5*4<i:t)l 

o <dwax h^^ttm^^ \ 

[0 0 14] ^fc, ^WriQ^TSl, ±.iajE«*S»tt 



tl¥8- 1 5 3 5 4 2 



2) Sr*£/j^*S&W»# Cs) * &t5jE«ft«SS 

(h) . ^f)afiti6'M< £i>lo«a£ 
[0 0 15] ^<DJ:5«»fi8;^i-e-fc^J:9^ 

fc«»3&S e> »« JDfR $ *x fc»* . - v- ^ ? 

stasia u ftmmzm&ztifzm&#ws£M&&mm 

tt«I4*»»S:s Mill jE«ft:JRfS^^H«^**B 

[0 0 16] ^IT, ^-i^^<Drt*&*, IiE«*«tfc 

^^i>TI±, JLIBjE«*«ffi«aA*«^ (a) ^ 
ffi^MS (a-1) ^ft< t *>ftffiX~&^Xjt(Onffl 

m^iEmmmnm (a -2) s:«-stev^»aft*«» 

( g ) . ^tJIEM^M^ (a- l) cortHiBfflSA^, « 
5'>ft< i:t>lo<?3a5^-e*>$-idSi5F*Lv\ C^J: 

^i;-(^ft5rtja n^m nft t tt^t l x & 9 /h $ 

fc fcrtJPHBI t-tefii*"^ -ir ^ 1 — ^ fiiftfiDas^ J; ^ < * 

^AJgfP^ (a) t^g^m^S^M^^ (13) ^J: 
ri _f.< t!i:»SXlf L , o ^ ffifefei co lEW^m 

to, 

[0 0 1 7] ^P^comML^^o^-C^. ±IS0O^#„^ 

©■aftjuw^ cp) i^ifljuTt^jEi£V«fitaia& 
(a) <7>»iH«fcw±iari, »^w-«t«h-e 
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(6) 



#^8-1 5 3 5 4 2 
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[oois] ±.wjEmmmitL&mi$ft u) 

• <n WkBWf "Cir u a 5 1 5 l£RS] b# I cffiSr L fc 
[0 0 19] JitSEflMMWfc 

*aftM«B» (a) sc. mm^mmmmT±>^D-(D 
(ft&ji^tjt^**^. jE«»«4«aft»»» <<*) 

10 0 2 0] L**U fc>i*sa^j:^&«*fiS:=ff"*"S«lS^ 

X^»<0^«*« [jE«*«ffi«ai&«ffl^ (a) 3 & 
»«ttJ»afcK»» (^) ^ JbK<o«SA*»» 

«*«fiWfiA««» CJ8) I^JCi-S-fer^^-^^* 

x^*ff^»«e [jE«^«fi*a£*«# (js) ] £ 

»»{fc«aA«ffltf> (fl) ^ ±E<o«Ift*»» 
(c) - (e) RUf/3C«:ft*3S**9S^ (f) 

[0023] iss. lE^iMfttc^Stt^^Mi 
Wilt jEftfcSW***^***^*^ 



[0 0 2 4] *m#AJRJBt-B8UX^ a*. Plte^ft 

^io^T^ — Jttfti-l 0-2 0 *m<^J!C£<0t><DaVB 
i^e>ft63&s. Ji1E4fc*ii*<flS^IIBUT»«aA««^i: 

ttLX, 5 0 — 2 0 0 ;i Tn^flSl^^^M^-^ftEf*^ 

KJB^^H&^/XttrtW^a^BaAJRW^i:, 

[0025] ii^m mmmm-mm-r^^v- 

[1^^X11, i|S3-5mmt)l^lOO-2 0 0/!mO 
[0 0 2 6 ] ±IB«Hi^^*fKt UTii. JElBftO* 

[0 0 2 7] L^U ±E"fe^^-^tt«Tt-ttWi-S 
:5> CS2) kfabteZ>Z.kfAB-&L\t\ 

{so r*. jEai^EtBe*f!)Mfc**<io**fi&* 

iU jS2ir^i^— (S2) iEffi^mSflM 

(«,) ^sfteiMiiM (p) taw 
^it, Miir^^^-^^^ (si) ^3f->-aa 

[oo2 8] ^■sf-^aatt^^U'— *t»*t »j-pr 

^^^fl, «itf> #^0S5 8-5 9 0 7 2 *SIBB^ 

Stt5-frdfc»JM«#nJR. W-*HWBWB5, 0 5 1. 



(7) 
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[0 0 2 9] *^l'^^-C^ ±IE!K2i^U 

[oo3 0] ^tyfet»^^^Witi:n H * 
jaws, #7**** ^wM»#7iia^^ffi^^c>^ 

tf, WIPB 58-59072 flli?$^6Milft 

^aK, W^WWIBS. 0 5 1, 18 3»«t(wBB^ 
lift I \, 

[0 0 3 1] ~<n4*>'1&fc&^' < ^— 

§->rct?) 0 £0>»£\ f^e*££<oy— >';/:? ? i:: 
l&^£;ft,£^iJIm^iri?^^ 

10 0-2 0G°C, -C*S>*K lollir^u-^^ 
<>%10(DI2©1WSL-Cl^i2t/^U-^ 

/>ft< io(DlBi<oli«tctt:«U"C^5!Bl-fe^^ 
[0 0 3 3] »2ir^i^-^a54>^-t^^-^^iB^ 

^^^^ (I2 0t-2 5 0t) XVh^M 
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> v^fitmi® £ tif-m^$&mm± '< u~ * rawer 

^y7*!i-^*'L«^-IlitI < ft So #«W<& 

/v*<D^«*s&s**f blxSo »*b< Wr/u^ - S^T- 
&>v } n |$^s~5 0 pnu MJ^ff* L<ril0-30/£ 

gp£ U < 3 0 ~ 3 0 0 u m, J: 9 t<it70-l 
3 O pl mt J $)6 0 

[0 0 3 6] tMII^^ttil H> -y^R 
< f*JH, ^^-^^-^^^^ /U^Cfe^ . I^6-50y 
^fc. *«AJR»^ft< tt^«M*-JB*i"S*(iffi 

[0 0 3 7] iJE^jEWSfetJ^llftKSS^Jett*** 
T/^^y^M^Co, Ni t Mn, FefOlMl 

[oo3s] tt^*ifcftw»wt t-xft, m^nm* 

f ll^f^CL i >f^WV?-* h (inte 
rcalate)^ T 5 -^ >^ ^ ^ T ^ ™ ^ (de intercalate) L-# 

o 6,131 (Mr&*ffl#l^m4 , 3 5 7, 2 1 5 

4 9, 1 5 5^M^P^^tiXV>SL i xN iyC o (1 
-y)0 . ^t/L ixMnO &&&& btl/So 
[0 0 3 9] jS^^ft^SrWS*-^ 7KS^y^ 

Hfc-frW*. tSSfti, ig*iftfc 
-^-^ t coM^lS^#Tn i: Iw J: 9 J>£C#£ C ^ ^X- 
5 o ^x, ^777^(K **«^-#^*<ojR*««-1s|.4: 
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(8) 
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8 8 1*>5>«1 (*HS*fflW>TSB4, 6 
1 7, 2 4 3f) |lEf^)Si«iM> ^777 
^ K X#fl^5 8-2 0 9, 8 6 4^£^I-1E*W^ 

1 1 1, 9 0 7 *H*« (»JC#B WWB 4, 7 2 5, 4 

^^^if^tio. *at£:«y**^ *fi*fb**^ io 

[0 0 4 0] #7k<D«««£ LXttWiPRJESJ^*^ 
MAtfL iC104, L i B F 4 s L i AsF6, 
CF3S03LK (CF3S02)2N-ii, Li 
PF6. L i Is LiAlC14, NaC104, N a 
BF4, NaL { n - B u) 4 N + C I O 4. (n- 
Bu)4N+BF4. KPF6?^)iM^fWli: 

aSit^^ISiSfi^O' 1-2. SM-CMCi: 

-witfe^ j^^^^ 

[0 0 4 2] »±, Hi-si^bfc^OTm^Tir 



6. 

[0 0 4 3] BP*>, *«W<offlic?Dloco)B«^J:Htf. 

(3> ) iEaannrti-, ^*»^r«i-* 
&&\z±>*Lr>xwm$m^^&WkWti (a' ) 

BBS L X R it 5j i^T t * £ ^M^l&fl^i^ 

[0044] ^fc, fc§sm<o'KfcfatDi<><Dmmz.£th 

[0 04 5] 

3 (D-C^^V\ 
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[0 0 4 6] 

[SBfrW] Bill *»W<o#7K»«»^lo^*«* 
■r$tcot?*>6o nit ^fy^^^^^^ 10 

[0 0 4 7] C^««^*7K*tt»l-*3^"Cfi^ 

Ml k#13§4 fcj&*lr/*L— ^ 7^ tXMf^U **t 
Si LT^-5o 

[0 0 4 8] :wi8fl)***«i!& s > 12^p 

^rUfc^^^o-C^s A, B f F, G, H, I 
iWWIfififiK^WSlllSA, B, F, 

lEffiftJKfg (r;u^7^) (W?B) 
4 fc difi«tt-e<fi»t-« !E*8Wt<o*MMK 
4 t*\z£ &WA<ot*X<nMMt±-**# 5 ^ 2: * < *ft * 



ffl¥8- 15 3 5 4 2 
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i& # * *T t - £ £ n t&<o tSA ± # S: »5cii< 

rt«asffl»-t'5©-e, ffi»^ietfi«n jes&ttcoiEaiS«!i 
[0050] ion r/v^^*^8i co«a«Bd(-e 

& 6 cdHWS 4 oMMgfc^ > S*|*li-5tt«^IB»i~e - ^ 

[0 0 5 2] ±tE^*B»l-*5^Tn lEffi^S^ 
(Tyi-^:^^^^) (WIS) ^ 
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[0 0 5 3] WdB^LftV^ jE«OT/I^~ 

[0 0 5 4] H3fl, ^B^***!*®*^*** 10 

[0 0 5 5] CC0^7K^m?&^^oXi±, lEt^ 3 <T>9m 

[0056] :(D^»iii:Mt, [H4^5t5^tr 
>v^8 t— 9»»1 
U A* B„ C. D„ E^»W-:iEA«M^fi»*»£L 

[0057] ^<dxvi^ *»«ri=:i±tt*j i 9 ^je*s 
x> ^Mi^±oDM^^fc^fc^+^i^ffi1Sx^^, « 

»««fi<ft*Tl 9&iIUX^— >^8 £:T/t^~^ 
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^8 l^fttiau^JHW^-fe^' 5 ^*-^ 7 dirta«J<^ir^^ 
7 J: 9 fcJfclw*»U*«>, 

[0 0 5 9] 15-811 BH^Stb5*:»gB^*7K 

[0 0 6 0] HI 5 fl. *«W^***«fficT)1EtC*fe<D 1 
tzife^XFl. jEI^3(OiE^^?g (T^-pAlS) 1 

^^•j7Afg 1 ^frtX#lHi^^XU^5^, !E*^H(B*^* 
[0 0 6 2] c^^Klli^t, «J*Jfe«fe5T<DJ: 5 

art, fci^»-eft*r^jE«iS*K2S:jraLfc^ux 

[ 0 0 6 3] *fc, r^fi^^XIl iilBUfcJ:5 
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& ^ x $±m}&i^f% & * c a v > tc $> , - oemt-saa £ ^ 
s^i— ^asa i****- s ^ ^ 

[0 0 6 4] B6H *5&W»*7K*«J&^H^ftfe^l 
LTA«AJ*SS 4a*WlJH£S9MB<0**i£ 

m mm) 4 ^ 1 ^ iti^ft««^t ^ f 

illB4S:»aS*fc»»A:»W^* J ^- 7 

[0 0 6 5] H^. r©*Jfi«l^*3^-C^ /M^^ 

irt >-:/ y - S: « a* e> 95 * ^ ^ s =* 1 ' x * ^ m 

[0 0 6 6] ^J:*****-*"**!* * b#£nT^ 30 

l-^z-s i * 7 £fr Lt*«©«8 4 A?*?] 1 JIM £ t 

«Itfc«|-e85 j:5*w*ia*^ r:«»»^Mr^^ 

[0 0 6 8] ±ijSUfcia3 0*«Hw5b fc V>T 



»¥8- 1 5 3 5 4 2 
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9IE®<oTA^ ~£.MS12 4r«SSi£\ Ztite*'*^ 

tS^tiWM, ^^gfMiASiVWtei- 
[0 0 7 0] H7ti, #*«<&#**«&^»-te<^i 

as^e>sftijaiii s mn<o*«4<?3rtHJHftiJ-*iS4 t 

[0 0 7 1] M^. r:oS#co^7K^mm^^^Ti±. 
ir^^^^^M^^T^s ioo ^m^T/v^: — ^^IS 

9H00 ^m(0«fBl 1 S:ft»A^S#*(Lfi»S* 

[0 0 7 2] ^fc. ^<D^7K5R«»(^^^^ !Effi#. 
ro&JBJE*fflU 1 i:AS»lP3-r6a»t-, 

iMftU «»«Sr«W"*"S ft: rtSBI^tt^w 
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g & i^mm^m^~t '* u ~ ^ srii^feM-r £ - £ #>x£ 

[0 0 7 3] _LfBLfcJ;5^ H7l^-rill««>#** 

uml^h^t^ y -ottw^ssv ^t«. i 5 p. mco 

[0 0 7 4] [il7^^60i:9^SSTir^-7 > y 

[0 0 7 5] H8tt. *38W^**5R«»^X«c:f&<oi 

|fiiU-C*i^ > c^ifi^^TiiiS^J:^ 
[0 0 7 6] ±1EUfcJ;5{-, HS(^"MBHI^#*S 

fir 1 «D^ja«a»^*?i 1 wr>v *-v2»mi (Mimm&ft 5 



WM^S- 15 3 5 4 2 
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X. COH8^1B«^wt<^-^V^^^W*^5|->' 
[ 0 0 7 7 ] Lfc^&«^^^^X IE^i:A®i: 

co^7K^mm^^x^^^^iis^^«#^^^ 

l fc t PJ4»^«5g & #-r ^> «maui mm r ^ v ^y - 
^i^^x^. j#[«j«smffirir yyy-i^Jn 

•o^b^r^ t^BSttfcfwer-fer^y -^xk 
U» s % ^ x i> ^ „ 

9 asi-tfr ^ ^A>/cm®rir y «ic*>ox 

Us ^^^^i^W^rS^oM^^^X^^^rb^ ± 
* 0 coX^>So 

[OO801B9I1, *.#B««««T"fe^^y-4:** 
3 i"S*»W^**5R««l^ 1 o<75lB«IS:^-+«»»rBH 



(13) 
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xm&vx^^ziEmmt, ii4^itiitt^^ 
[oosi] hi i o i*, *MiifST-fev^y-^ 

~tr >^ y -£r^frr §*JIW*0**3R«ft<0 1 -otf>1B» 
««A«»^fc5«IIIB4 1 ltJE 

mmmr -fe >^ y #.Ji««fc:iE«&«« r- *> £ r tv 
[0083] mi 2«l. o-5fo«f oa«««rir^y 

[0 0 8 4] i9&t;ii 1 JC&I^T i sti^ 

o o o /im-e-^if^Bfoatffcff* 10 0-500 

10 0-100 Omn^ h7-< ^QOa^oif:* 5 
0 0 — 2 0 0 0 ^miO^f ^l^*^— /UtEft^SrJHl^ 



#P^^f 8-153542 
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[0 0 8 5] *r-fc*< , Cfr^^i&glBSSiTiz 

^ > © n ^ , ^ a- vte^t^ ^ ^ - * *m -e?FM § 
?ftk*%m^h^t\z£ox, mm mm <d mum xm m 

[0 0 8 6] 

[B7] 137a, «HWi«tfir-fe^y-Sr*#-r5 

[18] «ItST-fey7^-^tt6 

[19] B9it ^-Manm^Tir^^y-^wr^ 
[mi o] mi on. mmrir y^y-m 

[in] inn o<5pj*f ^mmnmr^^y])- 
[Hi 2] inn o<?e,*f p y- 



(14) 



5 3 542 
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3 JEU 

4 £8i&JR?S 

6 AIM 

9 jES^JRfS36*e>^4*38*« 



[Hi] 
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1 o lEffi^y 

1 2 jlt^:/ 

1 3 /^^^T 

14 xy-y hft^T 

1 8 Sift^iftfco^ftW 

i 9 mm 



[02] 



10 13 4 




IH3] 

10 




[136] 



[13 7] 



(17) 



1^8- 1 5 3 5 4 2 



mi 2! 




